Objective: To examine whether sociodemographic and condition-related characteristics are associated with conduct problems in children with chronic health conditions. Design: Cross-sectional survey.
age, mother having a husband or partner unrelated to her child, poorer perceived prognosis, child having a learning disability, and maternal self-report of high emotional distress on the Psychiatric Symptom Index. Conduct problems were not related to child sex, maternal ethnicity or education, family receiving welfare, or a wide range of condition-related factors, including age at diagnosis, visibility to others, need to watch for sudden changes, presence of mobility or sensory-communication problems, using medication or equipment, annual hospitalizations, or physician visits.
Conclusions: Conduct problems in children with chronic health conditions appear to be associated more closely with their sociodemographic and family characteristics than with condition-related risk factors. Additional research remains to be done on the ways that maternal adjustment, diagnosis-specific condition characteristics, and other risk factors influence children's behavior.
Arch Pediatr Adolesc Med. 1999; 153:815-820 P REVIOUS RESEARCH has shown that children with chronic health conditions exhibit higher rates of behavioral and emotional disorders than their healthy peers, and that many factors may increase or decrease this risk. [1] [2] [3] [4] These risk factors may include conditionrelated variables, such as the degree to which the condition is life threatening, involves changes in physical appearance, affects learning or other aspects of central nervous system functioning, or creates the need for intrusive medical care. Although condition-related variables such as severity, prognosis, and functional status appear to be correlated with children's adjustment to some extent, small samples and important methodological differences among currently available studies have made the exact nature of these relationships difficult to interpret. 5 Additional research suggests that the behavior of children with chronic health conditions may be affected by other child and family factors. It has been demonstrated in several studies that characteristics such as male sex, low income, low maternal education, and absence of either biological parent independently place children with health conditions at increased risk for behavior problems.
2,4,5 Although some research has shown that maternal psychological adjustment also correlates with behavior problems in children with chronic physical health conditions, [6] [7] [8] [9] others have not found evidence of this relationship. [10] [11] [12] We conducted the present analyses to (1) examine the rate of mother-reported conduct problems in a sample of school-aged children with diverse chronic health conditions and (2) determine the independent contributions of a range of sociodemographic and condition-related characteristics and maternal emotional functioning to the presence of conduct problems among these children.
RESULTS
The ECBI scales were completed for 356 of the 365 enrolled children (97.5% of total sample). Using the recommended problem and intensity score screening cutoffs described earlier, we established that 61.2% (n = 218) of the children who were assessed did not have conduct problems. Among the 38.8% (n = 138) who had conduct problems on the basis of these criteria, there were 75 children (21.1% of total) who were rated high on both ECBI subscales. An additional 47 children (13.2% of total) had high problem scores only. It has been noted that children showing this pattern of scores typically have behavior problems that are relatively infrequent but troublesome to their parents, and that parents of these children may either be overly critical or lacking in behavioral management skills. 18 Finally, 16 children (4.5%) had high intensity scores only. The scale's authors suggest that parents of children displaying this type of score discrepancy may be more toler-
SUBJECTS AND METHODS

RECRUITMENT PROCEDURES
We recruited 365 mother-child pairs as part of a longitudinal investigation that evaluated the psychological effects of a community-based support intervention on school-aged children with chronic health conditions and their mothers. 13 All of the study data used in the present analyses were obtained from face-to-face interviews with mothers at baseline, before their randomization into the experimental and control groups. Mothers were given the option of being interviewed in English or Spanish, and they were paid $20 for the 1-hour interview. The study protocol was approved by the institutional review board, and written informed consent was obtained from all participants.
The study families were recruited from 2 large urban medical centers, both serving predominantly low-income, minority populations. Both inpatient and outpatient records from the previous 2 years were used to identify children 5 to 8 years of age who had chronic physical health conditions. For this study, we used the definition by Pless and Douglas, 14 which specifies a chronic health condition to be one that either has lasted or is expected to last for 3 months or more or has required the child to be hospitalized for at least 30 days in the previous year. Because of intervention requirements, several eligibility criteria were applied. Children had to live in the Bronx or lower Westchester County, New York, with mothers who spoke at least conversational English. Other exclusions were severe to moderate mental retardation in the child or having a life expectancy of less than 18 months. Only 1 child per household was enrolled. A letter describing the study was mailed to parents, and trained research assistants screened families over the telephone and invited mothers with eligible children to participate.
We began with a list of 1195 names of children with chronic health conditions compiled from hospital records. We were unable to contact 443 families either by telephone or by additional mailings. Of the families we reached, 240 did not meet the study's eligibility requirements. There were 86 mothers who directly refused and 61 mothers who were unavailable to complete an interview during the enrollment period, providing a refusal rate of 28.7%. The 365 mothers who participated in the study did not differ significantly from the nonparticipants with regard to their child's age, sex, or diagnosis.
MEASURES Sociodemographic Characteristics
As part of the structured interview, the mother provided sociodemographic information on herself, the child, and the family. These characteristics included child's age and sex, mother's ethnicity and education, family composition, and welfare status.
Condition-Related Characteristics
The mother was also asked to respond to interview items assessing a variety of condition-related characteristics. These were age at diagnosis; perceived prognosis (get better, stay the same, get worse in the next few years) and health status (5-point rating from poor to excellent); visibility to other people; the need to watch for sudden changes in the condition (ie, crises or attacks); use of regular medications; use of any health-related equipment; presence of serious mobility problems, sensory-communication problems, or a learning disability; and numbers of hospitalizations and physician visits the child had in the previous 12 months.
Maternal Emotional Distress
We assessed the mother's emotional distress by means of the total symptom score on the 29-item Psychiatric Symptom Index (PSI). 15 The PSI is a multidimensional self-report symptom inventory that was developed on a community sample of 2299 men and women. Internal consistency reliability for the scale is high, and its concurrent validity with other criteria indicating emotional distress has been well established. The PSI items are also consistent with established diagnostic criteria used by clinicians. 16 Although the PSI is not intended to define psychiatric caseness, scores at or above 20 represent the top 15% of scores in the normative sample and therefore are considered to represent "high" symptom levels. 15 We used this cutoff to indicate high emotional distress in our sample of mothers.
Children's Conduct Problems
We defined conduct problems in children on the basis of the mothers' responses to the Eyberg Child Behavior Inventory (ECBI). 17, 18 The ECBI is a 36-item checklist of children's ant of difficult behavior in their children or are possibly denying their children's problems. 18 Next, we examined the bivariate relationships of sociodemographic variables to presence or absence of conduct problems, as defined above. The results are shown in Table 1 . Although younger children in the sample (who were either 5 or 6 years old) were somewhat more likely to have conduct problems, the relationship with age did not reach significance. Child's sex also was not a significant factor related to conduct problems in this group of children. In terms of other maternal and family factors, we determined that conduct problems were reported more often by mothers who (1) lived with a husband or partner who was not the biological father of the child compared with other family types; (2) were of Hispanic, compared with black, white, or other ethnic backgrounds; (3) had less than a college degree; and (4) had "high" emotional distress (PSI total scores of 20 or above). Conduct problems were not significantly related to whether the family received welfare. Interestingly, when we looked for sociodemographic characteristics that might differentiate between children whose behavior problems were more frequent than bothersome (ie, high intensity with low problem scores), or vice versa (ie, high problem scores but low intensity scores), no clear pattern emerged.
behavior problems, including aggression, noncompliance, rule breaking, and lying. The scale has good internal reliability and validity. Its scores relate well to direct observational measures and also correlate highly with other well-established parent rating scales. 19 Individual ECBI items are rated according to frequency of occurrence and scored from 1 (never) to 7 (always). A total intensity score is produced by summing the frequency of occurrence of the 36 problem behaviors (range, 36-252). Respondents are also asked to indicate whether each listed behavior is a problem for them (yes or no). The problem score is the tally of the number of behaviors that are rated as a problem. According to the scale's authors, the problem and intensity subscale scores measure highly related but independent dimensions. They also suggest that intensity scores of 127 or problem scores of 11 provide appropriate cutoffs in using this measure to screen for children in need of treatment. For this study, therefore, children were considered to have conduct problems if they scored above the screening cutoff score on either ECBI subscale; conversely, they did not have conduct problems if they were below the cutoffs on both subscales.
SAMPLE DESCRIPTION
Demographic Characteristics
The children's mean age at study enrollment was 7.1 years (SD, 1.2 years), and they were almost evenly divided between boys (53.9%) and girls (46.1%). In terms of family composition, fewer than half (41.9%) of the families had both biological parents of the child living in the household. In more than one third of families (37.6%), there was no adult other than the mother in the household, 5.9% of mothers had a husband or live-in partner who was not the child's father, and 14.6% of mothers and children lived with 1 or more adult relatives. Among mothers, the largest ethnic group was Hispanic (44.5%); among the others, 36.3% were black and 14.2% were white, non-Hispanic, and 5.1% of mothers reported that they were of mixed or other ethnic or racial backgrounds. Although 22.3% of mothers in the sample did not finish high school, 35.8% said they had graduated from high school, 33.0% attended some college, and 9.0% were college graduates. Almost half of the enrolled families (48.5%) received public assistance (welfare).
Conditions and Related Characteristics
A wide range of chronic conditions was reported among children in the study. The most common diagnoses were asthma (35.1%), sickle cell anemia (7.6%), congenital heart disease or other cardiac disorders (8.4%), epilepsy (8.1%), cleft lip and/or palate (5.3%), and various forms of cancer (5.1%). The mean age at diagnosis was 23.1 months (SD, 26.5 months), with 38.5% of the children having been diagnosed at birth or within the first year, 30.8% between the first and second years, and 30.2% after 2 years of age. Thus, the average time since diagnosis was about 5 years (SD, 2.2 years). The majority of children (62.1%) did not experience a hospitalization in the 12 months before the survey, 30.9% had been hospitalized once or twice, and the remaining 7.0% had had from 3 to 12 hospitalizations in the same period. In terms of physician visits during the year, 12.6% had 0 to 2 visits, 57.0% had 3 to 10 visits, 15.7% had 11 to 20 visits, and 14.6% had more than 20 visits; although the mean was 11.5 (SD, 13.9), half the children in the sample saw a physician 6 times or less (median, 6.0).
Mothers rated the children's health as excellent (14.0%), very good (20.8%), good (32.3%), fair (23.9%), or poor (9.0%). Although the majority of mothers said that the child would get better (59.3%), others said the child would stay the same (19.4%) or get worse (4.2%) or did not know the prognosis (17.1%). Some mothers reported that the child's condition was visible to other people either all of the time or in some special situations (59.0%), or that they needed to watch for sudden changes in the condition (71.2%). In the sample, 57.6% used 1 or more prescribed medications on a regular basis, 28.7% used any type of health-related equipment, 12.1% had serious mobility problems, 35.9% had sensory-communication problems, and 17.5% had learning disabilities.
DATA ANALYSIS
We used a noncategorical approach 20, 21 and combined all children with chronic conditions into 1 group for the present analyses. Bivariate analyses examining the relationships of the individual sociodemographic and condition-related factors to presence of conduct problems (yes or no) on the ECBI were conducted by means of cross-tabulation and 2 analyses. To identify the sociodemographic and condition-related variables that were uniquely related to the presence of a conduct problem, we entered all of the independent variables together into a logistic regression analysis. All analyses were conducted with SPSS/PC+ version 5.0.
The only condition-related factors significantly associated with conduct problems in bivariate analyses were maternal-rated prognosis and health status. Table 2 shows that as condition prognosis and health status rating worsened, the likelihood that a child's behavior would meet the criteria for conduct problems increased. Children with learning disabilities also were more likely to have conduct problems. However, no significant bivariate relationships were found between presence of conduct problems and any other condition-related characteristics that were assessed, including age at diagnosis, visibility to others, need for mother to watch for sudden changes in the child's condition, presence of mobility or sensory-communication problems, and use of medication or equipment. Conduct problems also were not related to annual hospitalizations and physician visits, the 2 health care utilization measures we used. Moreover, no conditionrelated characteristic distinguished among groups of children with different patterns of ECBI scores (ie, high intensity scores and low problem scores, high problem scores but low intensity scores, or high on both).
Finally, we simultaneously entered all of the independent variables into a logistic regression analysis, with presence of conduct problems as the dependent variable. On the basis of the significant categories found in the bivariate analyses, we recoded family structure, maternal ethnicity, and educational level to create yes-no dummy variables for this analysis. Table 3 gives the partial correlations and odds ratios for the variables that were significantly related to conduct problems: younger child age, mother living with a husband or partner unrelated to the child, child having a learning disability, mother having self-report of high emotional distress, and poorer perceived prognosis. With effects of other variables controlled through regression analysis, several variables (ie, health status, maternal ethnicity, and educational level) that had been significant in the bivariate analyses were no longer associated with presence of conduct problems. 
COMMENT
Mother-reported behaviors meeting the threshold for conduct problems occurred fairly frequently in this innercity sample of school-aged children with chronic health conditions. We found higher rates of conduct problems in several previously identified risk groups among children with chronic conditions, including those who were younger, lived with mother and her unrelated spouse or partner, or had learning problems. High maternal emotional distress also was associated with a greater likelihood of conduct problems in these children. Although a wide range of health condition-related characteristics also were explored in this study, most of them were determined to be unrelated to the presence of conduct problems. The only condition-related factor significantly associated with conduct problems was poorer perceived prognosis, as reported by the mother. We can only speculate about the nature of this relationship. It is possible that children in declining health act out more often or that mothers who perceive their children's prognoses to be poor have greater difficulty setting limits on their behavior. On the other hand, increased misbehavior could be one of the ways that a mother detects that her child's health is getting worse. Nonetheless, our findings suggest that conduct problems in children with chronic health conditions are associated more closely with their sociodemographic and family characteristics than with most condition-related risk factors. Other investigators looking at correlates of psychological adjustment in children with physical disorders have arrived at a similar conclusion. 5 We noted, in particular, that poorer maternal psychological functioning was related to an increased report of child conduct problems, which confirms a welldocumented association between maternal and child adjustment found in many other studies. In general, however, previous research relating maternal distress to behavior problems in their children has not been conclusive in specifying the direction of this effect. It is possible that poor psychological adjustment in mothers is a response to their children's behavioral problems, that the children's behavior reflects high maternal distress, or that both the mother and child are reacting to a common stressor, which could be the child's health condition or a range of other social and environmental factors. The relationship of maternal and child adjustment remains one that is very difficult to disentangle, especially when cross-sectional data are used. As noted, we cannot determine the degree to which the mother's emotional distress affected the ways she reported on the child's behavior or other characteristics of the child's chronic condition, such as prognosis, health status, and utilization of health care. Because all of the study data we analyzed were obtained from the mother, we also cannot rule out the potential contribution of shared method variance to the relationships we found. Use of physician ratings for variables such as prognosis and health status also might have yielded different results. Clearly, future research could be strengthened considerably by the use of independent and/or multiple data sources for these variables.
Other possible limitations need to be considered in evaluating the findings of this study. Despite the use of a large sample representing diverse chronic health conditions in children, the generalizability of these findings to samples with a broader range of sociodemographic characteristics needs to be determined. In particular, lower socioeconomic status is frequently associated with behavior problems in children, yet welfare status was not a significant predictor of conduct problems in this study. This is probably because of the constricted range of income levels represented in our sample. Moreover, the use of population-based, rather than single-center, samples of children with chronic health conditions in future studies would minimize the possibility of site-specific effects. 23 In addition, we focused on condition-related characteristics that cross diagnostic boundaries (eg, visibility, age at onset, prognosis). However, other investigators 24 have suggested a diagnosis-specific, rather than a generic or noncategorical, approach to studying the condition-related factors that may influence children's behavior and adaptation, and this technique also might be explored further. Finally, contrasting these findings with additional data on the roles that similar individual and environmental factors play in the adjustment of demographically comparable children without chronic conditions might be useful.
It is clear that further investigation is warranted both on the relationship between maternal and child adjustment and on other risk and protective factors that influence the behavior of children with chronic health conditions. We have provided further confirmation that the behavior of children with chronic conditions is influenced by child and family variables beyond those that characterize health status. These other characteristics should not be neglected in research on the psychosocial effects of chronic childhood illness. Moreover, it has been shown that some demographic characteristics, particularly family structure, 25, 26 may alter the relationship between physical and mental health in children. Thus, further research in this area needs to move beyond the investigation of direct effects. We conclude, as did Lavigne and Faier-Routman, 5 that researchers must develop and test models that examine interactions among the various risk and protective factors and thereby look for possible moderating effects on children's adjustment as well. 
